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Abstract

Some thin films of rare earth oxides Nd,O3;, Sm,O; and Yb,05 were prepared from Nd(Piv);, Sm(Isb); and Yb(Piv);
(Piv: pivalat, Isb: isobutyrat) using the chemical vapor deposition method (CVD). The crystal structures of thin films
have been determined by X-ray diffraction. The surface structure and thickness of thin film have been determined by
scanning electron microscopy (SEM). The obtained results show that the films deposited at 450°C are all single cubic

structure and they seem to be uniform.

1. MO DAU

Cac mang mong oxit dat hiém ngay cang duogc
quan tadm nghién ctru vi nhitng ha hen tng dung
cua chiing trong trong linh vuc ché tao vat liu méi,
dac biét 1a trong ki thuat dién, dién t. So sadnh vdi
cac phuong phap ché tao mang mong khac, phuong
phap ling dong hoi héa hoc (CVD) thuong duge
quan tdm nghién ciru vi c6 nhiéu vu diém nhu doi
hoi thiét bi ché tao mang twong dbi don gian, toc do
ling dong chat dé tao mang kha cao, c6 thé diéu
chinh thanh phan mang tiiy theo muc dich st dung
[1]. Mang mong duoc ché tao bang phuong phap
nay thuong dugc bao phu tt, thanh phan ctua mang
tuong d6i dong déu trén toan bd bé mat dé [2].
Thong thuong cac chit ban dau duoc st dung dé tao
mang mong bang phuong phap CVD phai 1a cac hop
chat bén nhiét va dé bay hoi [3]. Nhitng phtic chat
cacboxylat dat hiém c6 kha ning thing hoa tot co
thé thoa man duoc yéu cau nay. Voi muyc dich nham
dua phitc chét vao tmg dung dé ché tao vat liéu méi, chiing
t6i da st dung mot s6 cacboxylat dat hiém co kha
nang thing hoa tot dé ché tao mang mong bang
phuong phap CVD. D¢ 1a isobutyrat cia Sm va céac
pivalat ciia Nd va Yb.

2. THUC NGHIEM
2.1. Tong hop céc cacboxylat dit hiém

Céc cacboxylat dat hiém Ln(Cab); (Ln: Sm, Nd,
Yb; Cab: Isb (isobutyrat), Piv (pivalat) dugc tong

hop theo [5]. Hi¢u suat tong hop dat 75 - 80%. Phirc
chat ¢6 mau ddc trung cta ion dat hiém. Tinh chat
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clia cac phirc chat di dugc nghién ctru bang phuong
phap phd hap thu hong ngoai, phwong phap phan
tich nhiét, phuong phap phd khdi lwong va phuong
phap thang hoa [6, 7].

2.2. Ché tao mang moéng bang phwong phap CVD

Cac mang mong dugc ché tao bang phuong phap
CVD ¢ ap suat thap (10 mmHg) dua trén sy bay hoi
ctia cac phirc chit. Cac phuc chat duge hoa hoi &
nhiét d6 thich hop (360°C, 370°C va 380°C dbi véi
Sm(Isb);, Nd(Piv);, va Yb(Piv); tuong tng). Sau do6
hoi dugc ling dong trén dé nho khi mang nito (luu
lugng 150 ml/phut). Nhiét do dé duoc gili trong
khoang 150 - 160°C. Thoi gian ling dong ~2,5 gid.
Mang hinh thanh ¢ nhiét d¢ 150 - 160°C thuong &
dang v6 dinh hinh nén cac dé c6 mang mong di
duge xu li nhiét trong 16 nung ¢ nhiét do 450°C,
téng thoi gian 1a 8 gio, trong d6 thoi gian nang tur
nhiét d6 phong dén 450°C 1a 3 gio, gilr 6n dinh ¢
450°C trong 3 gid va ha nhiét d6 xuong nhiét do
phong 1a 2 gio.

2.3. Cac phwong phap nghién ciru

Céac mang mong dugc ché tao bang phwong phap
CVD, tai phong thi nghiém phtrc chat, khoa Hoa
hoc, truong Pai hoc Khoa hoc Tu nhién -
DPHQGHN.

Céu tric tinh thé cta cic mang dugc kiém tra
bang phuong phap nhiu xa X-ray XRD. Gian db
nhiéu xa tia X dugc do trén may D8 ADVANCE
(Bruker, Buc) voi bic xa Cuk-alpha (budc song
0,15406 nm), thé ting toc 40 kV, 40 mA, goéc do 25
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+ 80, budc quét 0,03/0,2s.

CAu trac bé mit va chiéu day mang dugc xac
dinh bang may hién vi dién tir quét (SEM). Anh
SEM ctua mang dugc ghi trén may JEOL JSM-
5410LV Scanning Microscope (Nhéat Ban).

3. KET QUA VA THAO LUAN
Gian d0 nhiéu xa tia X ciia cic mang ling dong

tr Sm(Isb);, Nd(Piv); va Yb(Piv); ¢ 450°C duogc
trinh bay ¢ hinh 1, 2 va 3 tuong Gng. Hinh 4, 5 va 6
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Hinh 1: Gian d6 nhidu xa tia X cia mang ling dong
tir hoi Sm(Isb); nung & 450°C

Triéu Thi Nguyét va cong sy

1a anh SEM cua bé mit va d6 day mang ling dong
tir hoi cia Sm(Isb);, Nd(Piv); va Yb(Piv); tuong ung
¢ 450°C.

Céc két qua nhiu xa tia X cho thiy, khi dugc
gia nhiét & 450°C cac mang déu bi phan hity hoan
toan thanh oxit va két tinh & dang tinh thé don pha.

Céc anh SEM cho thay, bé mit cac mang twong
doi déng déu. Cac hat trén bé mit mang dugc Sép
xép kha sit nhau, kich thugc trung binh cua cac hat
trong khoang 50 + 110 nm.
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Hinh 2: Gian d6 nhiéu xa tia X ctia mang lang dong
tir hoi Nd(Piv); nung & 450°C

Hinh 3: Gian d6 nhiéu xa tia X ctia mang ling

dong tur hoi

IMS x100k SE(M) 10/7/2008
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Yb(Piv); nung & 450°C

IM3 x600 SE(M) 10/7/2008

(b)

Hinh 4: Anh SEM ciia mang ldng dong tir hoi Sm(Isb); nung & 450°C
(a) bé mit; (b) do day
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IMS 100k SE(M) 10/7/2008

(a)

Nghién ciru kha nang ché tao...

-

IMS x3.00k SE(U) 8/12/2008 10.0um

(b)

Hinh 5: Anh SEM clia mang ling dong tir hoi Nd(Piv); & 450°C
(a) bé mat; (b) d¢ day

IMS x100k SE(M) 10/7,

IM3 x10.0k SE(U

(b)

Hinh 6: Anh SEM ciia mang lang dong tir hoi Yb(Piv); nung ¢ 450°C
(a) bé mit; (b) d6 day

Céc mang co dg day trong khoang tr 2 + 12 pm,
trong d6 mang dugc ling dong tir Sm(Isb); va gia
nhiét & 450°C 1a day nhat (12 pum), mong nhat la
mang dugc ling dong tir Yb(Piv); va gia nhiét 6
450°C. Trong cung mot didu kién ché tao va xir li
nhiét, nhin chung, caic mang dugc hinh thanh tur sy
bay hoi cta cac phiic chét pivalat dat hiém Ln(Piv);
(Ln: Nd, Yb) co6 bé mat déng déu hon mang duoc
ling dong tr hoi cua phuce chat isobutyrat Sm(Isb);.
Tu ket qua nghién ctru thang hoa cua cac phuc chat
thdy rang, cac phtic chat pivalat co kha ning thing
hoa t6t hon cac phuc chit isobutyrat [6, 7], vi vy
mat d6 pha hoi ctiia chung ciling l6n hon cac phuc
chat isobutyrat. Yéu t6 nay c6 thé da anh huong dén
su hinh thanh bé mit cac mang mong.

4. KET LUAN

1. D3 ché tao duge cac mang mong oxit d4t hiém
Sm,0;, Nd203 va Yb,Oj; tur su léng dong hoi cia cac
phttc chat Sm(Isb)s, Nd(Piv); va Yb(Piv)s.

2. Cu trac tinh thé cia cac mang da duoc kiém
tra bang phuong phap nhiu xa tia X. Két qua cho
thdy cic mang dugc gia nhiét & 450°C déu két tinh
thanh dang oxit don pha.

3. Tir anh SEM cho thiy bé mit cac mang twong
ddi déng déu, cac hat trén bé mat mang déu co kich

thudc nanomet khi dugc gia nhiét & 450°C; Trong
cung diéu kién thuc nghiém, bé mit cua céc mang
dugc ling dong tir hoi cia phirc chat pivalat dat
hiém dong déu hon mang dugc lang dong tir hoi clia
phirc chat isobutyrat dat hiém.
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